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(57) A rotary atomizing electrostatic coating appa-
ratus includes air feed passages (22, 23, 25) connected
to an air bearing (17, 21), a turbine (16), and a shaping
air cap (13), respectively. In any one of air feed pas-
sages, a divergence portion (26) for causing a portion of
air flowing in the one air feed passage to diverge from
the one air feed passage is formed so that a diverging
air flows into an interior of the drive shaft (18). As a

Rotary atomizing electrostatic coating apparatus

result, it is not necessary to provide an additional, air
feed passage and an air source therefor for preventing
paint from entering a bearing clearance between the
drive shaft (18) and the air motor. As a result, a size of
the apparatus will not be large and a cost of the appara-
tus will not substantially increase.
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Description

The present invention relates to a rotary atomizing
electrostatic coating apparatus having a drive shaft
floatingly supported by an air bearing, and more partic-
ularly, to a structure for preventing paint and/or thinner
and foreign substance from entering a bearing clear-
ance between the drive shaft and the air bearing.

A conventional rotary atomizing electrostatic coat-
ing apparatus includes an air motor, a bell head, a shap-
ing air cap, and a high voltage generator, and a paint
feed tube. For a bearing of the air motor, a static-pres-
sure air bearing is usually used. In the air bearing, com-
pressed air from an external air source is supplied to a
clearance between the air bearing and the drive shaft to
float the drive shaft, so that the air bearing operates in a
non-contact and completely oil-less condition. However,
since the air bearing has a smaller bearing clearance,
more particularly, from several microns to a hundred
microns at most, and a smaller load capacity than other
type of bearings, even if a very small amount of paint
and/or thinner and foreign substance enters the bearing
clearance, a rotation trouble takes place at once.

To operate the rotary atomizing electrostatic coat-
ing apparatus having a bearing type of an air bearing,
the apparatus should include at least two air passages
independent of each other: one for supplying air to the
air bearing and the other for supplying air to the turbine.
In some cases, the apparatus may include a passage
for feeding a brake air for reducing a rotational speed of
the bell head. Some conventional apparatus further
include an air feed passage for supplying air to an inte-
rior of the drive shaft in order to prevent paint and/or
thinner from flowing reversely into the drive shaft and to
improve feasibility of coating with the coating gun
directed upwardly, as proposed in, for example, not yet
published Japanese Patent Application No. HEI 5-
317641. In that case, the apparatus is required to
include an additional, particular air feed passage and an
air source therefor.

However, the above-described apparatus having an
additional, particular air feed passage and an air source
therefor has the following problems:

First, because various kinds of structures and air
feed passages are installed near the air motor, it is diffi-
cult to further install the additional air feed passage for
preventing paint and/or thinner and foreign substance
from entering the air bearing due to space requirement.

Second, even if the additional air feed passage can
be installed in the apparatus, the installation will be
accompanied by increasing the size of the apparatus
and increasing cost.

An object of the present invention is to provide a
rotary atomizing electrostatic coating apparatus capa-
ble of preventing paint and/or thinner and foreign sub-
stance from reversely flowing to an interior of a drive
shaft, without being accompanied by increasing the size
of the apparatus and increasing cost.

To achieve the above-described object, in a rotary
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atomizing electrostatic coating apparatus according to
the present invention, air for preventing paint and/or
thinner and foreign substance from flowing reversely to
an interior of a hollow drive shaft is supplied to the inte-
rior of the drive shaft. The apparatus includes air feed
passages disposed in a housing and connected to an
air bearing, a turbine, and a shaping air cap, respec-
tively. In any one of the air feed passages, a divergence
portion for causing a portion of the air flowing in the one
air feed passage to diverge from the one air feed pas-
sage is formed so that the diverging air flows to the inte-
rior of the drive shaft.

The one air feed passage includes an upstream
portion located upstream of the divergence portion and
a downstream portion located downstream of the diver-
gence portion. Preferably, the upstream portion has a
greater cross-section than the downstream portion.

Preferably, there is provided, a front and a rear
radial bearing and one thrust bearing. The two radial
bearings and the one thrust bearing rotatably and float-
ingly support the drive shaft. The thrust bearing is
located between the two radial bearings. The housing
includes, on a rear side of the rear radial bearing, a first
housing portion where the divergence portion is dis-
posed. The first housing portion and the drive shaft
define a radial gap therebetween. The drive shaft
includes a rear end. The housing includes a second
housing portion which opposes a rear end of the drive
shaft. The rear end of the drive shaft and the second
housing portion define an axial gap therebetween which
communicates with the radial gap. The first housing por-
tion has an air nozzle formed therein for causing the
diverging air to flow into the radial gap.

Preferably, the radial gap has a greater gap thick-
ness (gap size) than the axial gap.

Preferably, the respective feed tubes for supplying
paint and thinner to a bell head are disposed in the drive
shaft. The drive shaft includes a portion which has a
tapered inside surface gradually increasing in diameter
in a direction toward the front end of the drive shaft.

Alternatively, the drive shaft may include a portion
which has an inside surface where a spiral groove is
formed. The spiral groove extends spirally so as to
approach the front end of the drive shaft in a direction
reverse to a direction of rotation of the drive shaft.

Preferably, the drive shaft and the air bearing have
a bearing clearance therebetween, and an air seal
mechanism for forming an air curtain over an entire cir-
cumference around the drive shaft is disposed on a bell
head side of the bearing clearance.

In the above-described apparatus according to the
present invention, since a portion of any one of air flow-
ing to the air bearing, the turbine, and the shaping air
cap is caused to diverge at the divergence portion and
to flow into the interior of the drive shaft to form a paint
reverse flow prevention air, it is not necessary to provide
an additional, particular air feed passage and an air
source therefor for preventing paint and/or thinner and
foreign substance from entering the bearing clearance.
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As a result, the cost and the size of the apparatus will
not be substantially increased.

In the case where the upsiream portion has a
greater cross section than the downstream portion,
even if the amount of air flowing in the air feed passage
where the divergence portion is formed is increased by
the amount of the paint reverse flow prevention air, a
pressure loss at the divergence portion and an
upstream thereof will be small. As a result, the pressure
at an inlet to one of the air bearing, the turbine, and the
shaping air cap connected to the air passage where the
divergence portion is formed is low, so that a stable
operation of the one of the air bearing, the turbine, and
the shaping air cap can be obtained.

In the case where the air bearing is intercepted
from a rear end of the interior of the drive shaft by the
axial gap and the radial gap, even if paint and/or thinner
and foreign substance enters the interior of the drive
shaft and reaches the rear end of the interior of the drive
shaft, the paint and/or thinner and foreign substance is
prevented from reaching the air bearing.

In the case where the drive shaft includes a portion
having a tapered inside surface, when the drive shaft is
rotated at high speed, a centrifugal force acts on the
paint and/or thinner and foreign substance adhering to
the inside surface of the drive shaft to cause the adher-
ing paint and/or thinner and foreign substance to flow
toward a large diameter portion, i.e., toward the front
end of the drive shaft, to finally exhaust it to an outside.

In the case where the drive shaft includes a portion
having a spiral groove, when the drive shaft is rotated at
a high speed, a centrifugal force acts on the paint and/or
thinner and foreign substance adhering the inside sur-
face of the drive shatft, so that the adhering paint and/or
thinner and foreign substance is biased into a valley of
the groove. Since an inertia of the paint and/or thinner
and foreign substance in the valley of the groove oper-
ates so as to cause the paint and/or thinner and foreign
substance to stay at its current position, when the drive
shaft is rotated at a high speed, the paint and/or thinner
and foreign substance is caused to move in a direction
reverse to the direction of rotation of the drive shaft and
flows toward the front end of the drive shaft in the
groove, to at last flow out to an outside.

In the case where the air seal mechanism is dis-
posed on a bell head side of the bearing clearance, an
air seal (an air curtain) generated by the air seal mech-
anism prevents paint and/or thinner and foreign sub-
stance from entering the bearing clearance. As a result,
the air bearing is prevented from being damaged.

The above and other objects, features, and advan-
tages of the present invention will become more appar-
ent and will be more readily appreciated from the
following detailed description of the preferred embodi-
ments of the present invention in conjunction with the
accompanying drawings, in which:

FIG. 1 is a cross-sectional view of a rotary atomiz-
ing electrostatic coating apparatus in accordance
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with a first embodiment of the present invention;
FIG. 2 is a cross-sectional view of a rotary atomiz-
ing electrostatic coating apparatus in accordance
with a second embodiment of the present invention;
FIG. 3 is a cross-sectional view of a front end of the
rotary atomizing electrostatic coating apparatus of
the invention, showing paint flowing out from a front
end of a paint feed tube in a case where an amount
of a paint reverse flow prevention air is in an opti-
mum range;

FIG. 4 is a cross-sectional view of a front end of the
rotary atomizing electrostatic coating apparatus of
the invention, showing a paint flowing out from a
front end of a paint feed tube in a case where an
amount of paint reverse flow prevention air is out of
the optimum range;

FIG. 5 is a cross-sectional view of a rotary atomiz-
ing electrostatic coating apparatus in accordance
with a third embodiment of the present invention;
FIG. 6 is an enlarged cross-sectional view of a front
end of a drive shaft and its vicinity of the apparatus
of FIG. 5;

FIG. 7 is a cross-sectional view of a rotary atomiz-
ing electrostatic coating apparatus in accordance
with a fourth embodiment of the present invention;
FIG. 8 is an enlarged cross-sectional view of a front
end of a drive shaft and its vicinity of the apparatus
of FIG. 7; and

FIG. 9 is an enlarged cross-sectional view of a front
end of an air bearing and its vicinity of a rotary
atomizing electrostatic coating apparatus in accord-
ance with a fifth embodiment of the present inven-
tion.

Rotary atomizing electrostatic coating apparatus
according to several embodiments of the present inven-
tion will be explained with reference to FIGS. 1 -9. Por-
tions common or similar to all of the embodiments of the
present invention are denoted with the same reference
numerals throughout all of the embodiments of the
present invention.

First, portions common or similar to all of the
embodiments of the present invention will be explained
with reference to, for example, FIGS. 1, 3 and 4.

As illustrated in FIG.1, a rotary atomizing electro-
static coating apparatus 10 according to any one of the
present invention includes a housing 19, a hollow drive
shaft 18 having an interior and rotatably and floatingly
supported by at least one radial static-pressure air bear-
ing 17 from the housing, a thrust static-pressure air
bearing 21 for floatingly supporting the drive shaft 18 in
an axial direction, a bell head 12 (a rotary atomizing
head) coupled to a front end of the drive shaft 18 so as
to rotate together with the drive shaft 18, an air motor 11
for rotationally driving the drive shaft 18, a paint feed
tube 15 for supplying paint to the bell head 12 and a
thinner feed tube 20 for supplying thinner to the bell
head 12 respectively extending through the drive shaft
18, a shaping air cap 13 for injecting a shaping air
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against the radially outwardly flying paint scattered from
a front end of the bell head 12 to shape a flying pattern
of the paint, and a high voltage generator 14 generating
a high voltage to afford an electric charge to an atom-
ized paint scattered from the bell head 12.

The rotary atomizing electrostatic coating appara-
tus 10 further includes a bearing air feed passage 22 for
feeding bearing air to the at least one radial static-pres-
sure air bearing 17 (hereinafter, radial bearing) and the
thrust static-pressure air bearing (hereinafter, thrust
bearing) 21, a turbine air feed passage 23 for feeding
turbine air to a turbine 16 of the air motor 11 and a tur-
bine air exhaust passage 24 for exhausting the turbine
air after the turbine air has worked to rotate the turbine,
and a shaping air feed passage 25 for feeding a shaping
air to the shaping air cap 13. A portion of each passage
22, 23, 24, 25 is formed in the housing 19.

In order to prevent paint and/or thinner from flowing
reversely or to improve feasibility of coating with the
coating gun directed upwardly, compressed air (herein-
after, paint reverse flow prevention air) is fed to an inte-
rior of the drive shaft 18. In any one of the air feed
passages 22, 23 and 25 for feeding air to the air bear-
ing, the turbine, and the shaping air cap, respectively, a
divergence portion 26 for causing a portion of air flowing
in the one air passage 22, 23 and 25 to diverge from the
one air passage is formed so that the diverging air flows
to the interior of the drive shaft 18 as a paint reverse
flow prevention air. In this connection, at least a portion
of an air feed passage for feeding the paint reverse flow
prevention air to the interior of the drive shaft 18 and an
air source therefor are common in structure with a por-
tion of the one air feed passage where the diverging
portion 26 is formed and the air source therefor. There-
fore, any particular air passage and air source therefor
for the paint reverse flow prevention air are not provided.
As a result, installing the air passage for the paint
reverse flow prevention air will not or only minutely
increase the size the housing and increase the manu-
facturing cost.

The air feed passage where the divergence portion
26 is formed has an upstream portion 26a located
upstream of the divergence portion 26 and a down-
stream portion 26b located downstream of the diver-
gence portion 26. The upstream portion 26a has a
greater cross-section (iransverse cross-section of a
passage) than the downstream portion 26b.

Since a considerably large amount (for example, 5-
100 I/min) of air is needed for the paint reverse flow pre-
vention air, a pressure loss and a flow resistance due to
the paint reverse flow prevention air should be taken
into account when both of the paint reverse flow preven-
tion air and one of the bearing air, the turbine air, and
the shaping air flow in the common passage. If the
upstream portion 26a had the same diameter as that in
a case where no paint reverse flow prevention air flows
in the portion, it would be very difficult to assure a nec-
essary pressure at an inlet of the one of the air bearing,
the turbine, and the shaping air cap. However, in any
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embodiment of the present invention, since the
upstream portion 26a has a greater cross-section than
the downstream portion 26b, a pressure loss and a flow
resistance at the upstream portion 26a is small. As a
result, it is possible to assure a required pressure at the
inlet of one of the air bearing, the turbine, and the shap-
ing air cap.

The drive shaft 18 is rotatably and floatingly sup-
ported by two radial bearings 17 (a front radial bearing
and a rear radial bearing 17a) axially spaced from each
other and one thrust bearing 21 disposed between the
two radial bearings 17. The housing 19 includes a first
housing portion 19a on a rear the of the rear radial bear-
ing 17a, and the divergence portion 19 is disposed at
the first housing portion 19a. A radial gap 27 is defined
between the first housing portion 19a and the drive
shaft 18. The housing 19 further includes a second
housing portion 19b opposite to a rear end of the drive
shaft 18. An axial gap 28 is defined between the rear
end of the drive shaft 18 and the second housing por-
tion 19b. The axial gap 28 communicates with radial gap
27. In the first housing portion 19a, an air nozzle 29 is
formed for causing the paint reverse flow prevention air
which has diverged at the divergence portion 26 to flow
into the radial gap 27. Preferably, the radial gap 27 has
a greater gap thickness than the axial gap 28, so that
the air can flow substantially evenly into the interior of
the drive shaft 18 from the axial gap 28 to thereby
increase a seal effect.

In the seal structure, the paint reverse flow preven-
tion air diverges at the divergence portion 26 and is
injected into the radial gap 27 through the air nozzle 29,
then flows through the axial gap 28 into the interior of
the drive shaft round the rear end of the drive shaft 18,
and then flows out from the front end of the drive shaft
18. When the air flows out from the front end of the drive
shaft 18, it prevents paint and/or thinner from reversely
flowing into the interior of the drive shaft 18.

At a front end of the air motor also, a paint reverse
flow prevention air is injected through an orifice 32 into
a chamber (or recess) 33 where the air flows in a cir-
cumferential direction in the chamber 33 and flows out
to the outside.

There is an optimum range for a flow amount of the
paint reverse flow prevention air. Though the range dif-
fers corresponding to a size and a structure of the drive
shaft and the paint feed tube, usually the flow amount is
in the range of 5-100 I/min. If the flow amount is smaller
than a lower limit of the range, the air cannot sufficiently
perform a paint reverse flow prevention operation. On
the contrary, if the flow amount is larger than an upper
limit of the range, injection of the paint will be unstable
as illustrated in FIG. 4. FIG. 3 illustrates a case where
the flow amount is in the optimum range and injection of
the paint is stable.

In a conventional coating apparatus where a paint
reverse flow prevention air is introduced into an interior
of a drive shaft without using a radial gap and an axial
gap, or where a paint flow prevention air is introduced
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into an interior of a drive shaft at an axially intermediate
portion of the drive shaft, once paint and/or thinner gets
into the interior of the drive shaft, the paint and/or thin-
ner will flow to a rear radial bearing in a moment due to
a centrifugal force generated on the paint and/or thin-
ner, resulting in that the drive shaft is impossible to
rotate. In contrast, in any embodiment of the present
invention, since the rear bearing 17a is intercepted by
two stages from the interior of the drive shaft 18 by the
axial gap 28 and the radial gap 27, even if paint and/or
thinner reversely flow into the interior of the drive shaft
18, the paint and/or thinner does not reach the rear
bearing 17a, so that the drive shaft maintains its rotata-
bility.

Next, portions unique to each embodiment of the
present invention will be explained.

With the first embodiment of the present invention,
as illustrated in FIG. 1, the divergence portion 26 is dis-
posed in the bearing air feed passage 22. The diverging
passage is connected to the air nozzle 29, so that the
paint reverse flow prevention air flows through the air
nozzle 29 into the radial gap 27, and then through the
axial gap 28 into the interior of the drive shaft 18.

With the second embodiment of the present inven-
tion, as illustrated in FIG. 2, the divergence portion 26 is
disposed in the turbine air feed passage 23. The diverg-
ing passage is connected to the air nozzle 29, so that
the paint reverse flow prevention air flows through the
air nozzle 29 into the radial gap 27, and then through
the axial gap 28 into the interior of the drive shaft 18.

In a case where a shaping air feed passage 25 is
formed in the air motor, the divergence potion 26 may
be disposed in the shaping air feed passage. In that
case, the divergence portion 26 is disposed in the air
motor.

With the third embodiment of the present invention,
as illustrated in FIGS. 5 and 6, the feed tube 15 and 20
for feeding paint and thinner, respectively, to the bell
head are disposed within the drive shaft 18. Further, the
drive shaft 18 has a front end portion (a front end itself
and a portion of the shaft adjacent the front end) having
an inside surface which is tapered so as to increase in
diameter in a direction toward the front end of the drive
shaft. The tapered portion is denoted with reference
numeral 42.

In the third embodiment of the present invention,
even if paint and/or thinner flows reversely into the inte-
rior of the drive shaft 18, when the drive shaft 18 is
rotated at a high speed, a centrifugal force acts on the
paint and/or thinner adhering to the inside surface of the
drive shaft and biases the adhering paint and/or thinner
toward a larger diameter portion, i.e., toward the front
end of the drive shaft. The paint and/or thinner biased
toward the front end of the drive shaft at last flows out to
an interior of the bell head 12, i.e., an outside of the
drive shaft from the front end of the drive shaft.

Due to both the paint and/or thinner exhausting
operation by the tapered portion 42 and the paint and/or
thinner reverse flow prevention operation by the paint
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reverse flow prevention air, the paint and/or thinner is
prevented from flowing reversely into the interior of the
drive shaft and then to the rear radial bearing 17.

With the fourth embodiment of the present inven-
tion, as illustrated in FIGS. 7 and 8, the feed tube 15 and
20 for feeding paint and thinner, respectively, to the bell
head are disposed within the drive shaft 18. Further, the
drive shaft 18 has a front end portion (a front end itself
and a portion of the shaft adjacent the front end) having
an inside surface where a spiral groove 43 is formed.
The groove 43 spirally extends so as to approach the
front end of the drive shaft in a direction reverse to the
direction of rotation of the drive shaft 18.

In the fourth embodiment of the present invention,
even if paint and/or thinner flows reversely into the inte-
rior of the drive shaft 18, when the drive shaft 18 is
rotated at a high speed, a centrifugal force acts on the
paint and/or thinner adhering to the inside surface of the
drive shaft, whereby the adhering paint and/or thinner is
pushed to a surface of a valley of the spiral groove 43.
Since an inertia of the adhering paint and/or thinner acts
to cause the paint and/or thinner to stay at its current
position, when the drive shaft 18 rotates, the paint
and/or thinner moves in a direction reverse to the direc-
tion of rotation of the drive shaft (pumping action by the
spiral groove) in the groove 43, and at last is exhausted
from the front end of the drive shaft to the outside.

Due to both the paint and/or thinner exhausting
operation by the spiral groove 43 and the paint and/or
thinner reverse flow prevention operation by the paint
reverse flow prevention air, the paint and/or thinner is
prevented from flowing reversely into the interior of the
drive shaft and then to the rear radial bearing 17.

With a fifth embodiment of the present invention, as
illustrated in FIG. 9, a structure for preventing paint
and/or thinner from entering the air bearing from a front
end of the air bearing is further provided. The structure
includes a paint adhesion preventing cover 35 and an
air seal mechanism 36.

The paint adhesion preventing cover 35 is coupled
to a radially inner portion of a front end of a body of the
air motor 11 and covers a clearance between the drive
shaft 18 and the air bearing 17 from a front side of the
clearance. The cover 35 may be formed by utilizing a
member other than the air motor, for example, a portion
of the housing which is positioned between the air motor
and the shaping air cap. The paint adhesion preventing
cover 35 is a static member. A small clearance is pro-
vided between an inside surface of the cover 35 and an
outside surface of the drive shaft 18 so that the cover 35
does not contact the drive shaft 18.

As illustrated in FIG. 9, the air seal mechanism 36
blows out air to make an air seal (an air curtain) over an
entire circumference around the drive shaft 18 to pre-
vent paint and/or thinner and foreign substances from
entering the air bearing 17. The air seal mechanism 36
is disposed on a bell head side of the bearing clearance
between the drive shaft 18 and the air bearing 17. The
air seal mechanism 36 includes a seal air feed passage
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34 communicating with the air feed passage 22 con-
nected to the air bearing, a chamber 31 formed in the
cover 35 so as to extend over an entire circumference of
the cover 35 and communicating with the seal air feed
passage 34, at least one orifice 32 communicating with
the chamber 31, and a recess 33 formed in the cover 35
and extending in the circumferential direction of the
cover 35 over the entire circumference of the cover 35
and communicating with the orifice 32. The recess 33 is
opened radially inwardly. The chamber 31 and the
recess 33 help in that air is supplied evenly in the cir-
cumferential direction in the chamber and the recess.
The orifice 32 adjusts the amount of air injected through
the orifice.

In the fifth embodiment of the present invention,
since the cover 35 is provided, paint and/or thinner and
foreign substance collides with the cover 35 to be pre-
vented from directly entering the bearing clearance.

Paint and/or thinner and foreign substance cannot
enter the bearing clearance without passing through a
gap between the inside surface of the cover 35 and the
outside surface of the drive shaft 18. Since air is
injected from the inside surface of the cover 35 to from
an air seal (air curtain) at the gap, the paint and/or thin-
ner and foreign substance cannot pass through the gap.
Therefore, the paint and/or thinner and foreign sub-
stance does not enter the air bearing 17.

If any imbalance in the circumferential direction of
the cover exists in the amount of injected seal air, a por-
tion having a lower pressure than adjacent portions may
involve paint and or thinner and foreign substance.
However, in the fifth embodiment of the present inven-
tion, since the chamber 31 and the recess 33 are
formed in the cover 35, the amount of air injected from
the recess is substantially even over the entire circum-
ference of the cover, so that reliable sealing is obtained.

Further, the bearing air has a relatively high pres-
sure, for example, a pressure of 4 Kgf/cm?2. On the other
hand, the amount of air to be injected from the recess
33 may be small, so that the seal air passage has to be
throttled. In the fifth embodiment of the present inven-
tion, since the orifice 32 is formed in the seal air pas-
sage, throttling is easy.

Further, since the air seal mechanism 36 is formed
in the cover 35, a particular space does not need to be
prepared for disposing the air seal mechanism. Since a
portion of the bearing air is used for the seal air, an inde-
pendent, particular air passage does not need to be
provided in the air motor. As a result, the apparatus is
compact. Further, a constant amount of seal air can be
supplied to the seal mechanism.

According to the present invention, the following
advantages are obtained:

First, since a divergence portion is formed in any
one of the air feed passage to the air bearing, the
turbine, and the shaping air cap so that a portion of
the air flowing in the one air feed passage is caused
to diverge for use as a paint reverse flow prevention
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air, it is not necessary to additionally provide a par-
ticular air feed passage for a paint reverse flow pre-
vention air unlike the conventional apparatus. As a
result, the apparatus according to the present
invention is not accompanied by a size-up of the
apparatus and a large cost increase.

Second, in the case where the upstream portion
upstream of the divergence portion has a greater
cross-section than the downstream portion of the
divergence portion, even if the amount of air flowing
in the air feed passage where the divergence por-
tion is formed is increased by the amount neces-
sary for the paint reverse flow prevention air, a
pressure loss at the upstream portion of the air feed
passage is small. As a result, the pressure at the
inlet of any one of the air bearing, the turbine, and
the shaping air cap is almost not affected
(decreased) by the divergence of the paint reverse
flow prevention air, so that the operation is stable.
Third, in the case where the air bearing is inter-
cepted from the interior of the drive shaft by the
axial gap and the radial gap, even if paint enters the
interior of the drive shaft and reaches the rear end
of the interior of the drive shaft, the paint is pre-
vented from reaching the air bearing.

Fourth, in the case where a taper is formed in the
inside surface of the drive shaft, even if paint and/or
thinner enters the interior of the drive shaft, the
paint and/or thinner can be exhausted to an outside
utilizing a centrifugal force acting on the paint
and/or thinner when the drive shaft is rotated at a
high speed.

Fifth, in the case where a spiral groove is formed in
the inside surface of the drive shaft, even if paint
and/or thinner enters the interior of the drive shaft,
the paint and/or thinner can be exhausted to the
outside utilizing a pumping operation generated by
the spiral groove when the drive shaft is rotated ata
high speed.

Lastly, in the case where an air seal mechanism is
provided on the bell head side of the bearing clear-
ance, paint and/or thinner and foreign substance is
prevented from entering the bearing clearance by
an air seal (air curtain) generated by the air seal
mechanism.

A rotary atomizing electrostatic coating apparatus
includes air feed passages (22, 23, 25) connected to an
air bearing (17, 21), a turbine (16), and a shaping air
cap (13), respectively. In any one of air feed passages,
a divergence portion (26) for causing a portion of air
flowing in the one air feed passage to diverge from the
one air feed passage is formed so that a diverging air
flows into an interior of the drive shaft (18). As a result,
it is not necessary to provide an additional, air feed pas-
sage and an air source therefor for preventing paint from
entering a bearing clearance between the drive shaft
(18) and the air motor. As a result, a size of the appara-
tus will not be large and a cost of the apparatus will not
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substantially increase.

Claims

A rotary atomizing electrostatic coating apparatus
comprising:

a housing (19);

a hollow drive shaft (18) mounted with respect
to said housing (19) and having an interior and
a front end;

an air motor (11) including an air bearing (17,
21) for floatingly supporting said drive shaft
(18) and a turbine (16) for rotating said drive
shaft (18);

a bell head (12) coupled to said front end of
said drive shaft (18) so as to rotate together
with said drive shaft (18);

a paint feed tube (15) and a thinner feed tube
(20) extending through said drive shaft (18);

a shaping air cap (13) for injecting shaping air,
said shaping air cap (13) being coupled to said
housing (19);

a plurality of air feed passages (22, 23, 25) dis-
posed in said housing (19) and connected to
said air bearing (17, 21), said turbine (16), and
said shaping air cap (13), respectively, wherein
in any one of said plurality of air feed passages
a divergence portion (26) is formed for causing
a portion of air flowing in said one air feed pas-
sage to diverge from said one air feed passage
so that a diverging air flows to said interior of
said drive shaft (18).

An apparatus according to claim 1, wherein said
one air feed passage includes an upstream portion
(26a) located upstream of said divergence portion
(26) and a downstream portion (26b) located down-
stream of said divergence portion (26), said
upstream portion (26a) having a greater cross sec-
tion than said downstream portion (26b).

An apparatus according to claim 1, wherein said air
bearing (17, 21) includes front and rear radial bear-
ings (17) and one thrust bearing (21), said radial
bearings (17) and said one thrust bearing (21)
rotatably and floatingly supporting said drive shaft
(18), said thrust bearing (21) being located
between said radial bearings (17), said housing
(19) including on a rear side of said rear radial bear-
ing (17a) a first housing portion (19a) where said
divergence portion (26) is disposed, said first hous-
ing portion (19a) and said drive shaft (18) defining a
radial gap (27) therebetween, said drive shaft (18)
including a rear end, said housing (19) having a
second housing portion (19b) opposing said rear
end of said drive shaft (18), said rear end of said
drive shaft (18) and said second housing portion
(19b) defining an axial gap (28) which communi-

10

15

20

25

30

35

40

45

50

55

10.

11.

cates with said radial gap (27), said first housing
portion (19a) having an air nozzle (29) formed
therein for causing said diverging air to flow into
said radial gap (27).

An apparatus according to claim 3, wherein said
radial gap (27) has a greater gap thickness than
said axial gap (28).

An apparatus according to claim 1, wherein said
divergence portion (26) is disposed in said air feed
passage (22) connected to said air bearing (17).

An apparatus according to claim 1, wherein said
divergence portion (26) is disposed in said air feed
passage (23) connected to said turbine (16).

An apparatus according to claim 1, wherein said
drive shaft (18) includes a portion (42) having a
tapered inside surface increasing in diameter in a
direction toward said front end of said drive shaft
(18).

An apparatus according to claim 1, wherein said
drive shaft (18) includes a portion having an inside
surface, a spiral groove (43) being formed in said
inside surface, said groove (43) spirally extending
s0 as to approach said front end of said drive shaft
(18) in a direction reverse to a direction of rotation
of said drive shaft (18).

An apparatus according to claim 1, wherein said
drive shaft (18) and said air bearing (17) have a
bearing clearance therebetween, and an air seal
mechanism (36) for forming an air curtain over an
entire circumference around said drive shaft (18) is
disposed on a bell head (12) side of said bearing
clearance .

An apparatus according to claim 1, wherein said
drive shaft (18) and said air bearing (17) have a
bearing clearance therebetween, and further com-
prising a paint adhesion preventing cover (35) cov-
ering said bearing clearance from a front side of
said bearing clearance.

An apparatus according to claim 10, further com-
prising:

a seal air feed passage (34) communicating
with said air feed passage connected to said air
bearing (17);

a chamber (31) formed in said cover (35) and
extending in a circumferential direction of said
cover (35) over an entire circumference of said
cover (35), said chamber (31) communicating
with said seal air feed passage (34);

at least one orifice (32) formed in said cover
(35) and communicating with said chamber
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(31);

a recess (33) formed in said cover (35) and
extending in a circumferential direction of said
cover (35) over an entire circumference of said
cover (35), said recess (33) opening radially
inwardly and communicating with said at least
one orifice (32).
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